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Executive Summary
Home Energy Ratings Systems (HERS) provide a standardized method of rating the energy efficiency of residential buildings. With this rating, homeowners and potential homebuyers can assess valuable information on the cost of energy and the potential for improving the efficiency of a home. A rating can also be the basis for qualifying for an energy-efficient mortgage (EEM).
The Energy Policy Act of 1992 included several provisions promoting the use of HERS and EEMs, which strengthened efforts to develop a national infrastructure for HERS and to promote the use of EEMs. This report documents HERS and EEMs activities since 1992 by the U.S. Department of Energy, the U.S. Environmental Protection Agency, the U.S. Department of Housing and Urban Development, mortgage lenders, and other organizations. Efforts of the prime stakeholders have included, among other things:
• Regulatory actions-including draft guidelines for HERS • Technical assistance-including training and validation of rating tools • Promotional programs-such as mortgage rate reductions and increased loan amounts • Funding for pilot state initiatives-to identify and overcome barriers.
Though the process of establishing HERS has faced some barriers, this report shows that, as of November 1999, home energy ratings were available in 47 states and the District of Columbia, which represents a significant increase from 1993 when home energy ratings were available in 17 states. Both national and state organizations have developed HERS and related residential energy-efficiency programs.
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I Introduction
Improving the energy efficiency of the U.S. housing stock can result in significant benefits for homeowners, the economy, and the environment. Housing affordability can improve if borrowers can take advantage of a variety of energy-efficient mortgage products available, and lenders and secondary mortgages can make more loans. Builders can build houses and market them as energy efficient-thus increasing their market share. Real estate professionals can increase their commissions by selling houses that have the additional energy-efficient features. Becoming a trained and certified home energy rater can be an additional valuable skill for someone already in the residential building business. Contractors for energy-efficient equipment, and the manufacturers and distributors of that equipment, benefit from increased market share. Citizens and the environment benefit from a reduction in emissions from power plants and fossil fuel combustion from the resultant increase energy efficiency in housing.
A variety of laws, regulations, and policies have been or are being implemented to increase energy efficiency in the U.S. housing market. Section 102 of Energy Policy Act of 1992 (EPACT) amends Title II of the National Energy Conservation Policy Act (42 U.S. 8211 et. seq.) to promote the use of home energy ratings. This report, the National Status of HERS and EEMs, documents home energy rating systems (HERS) and energy-efficient mortgages (EEMs) activities over the past five years by the U.S. Department of Energy (DOE), the U.S. Environmental Protection Agency (EPA), the U.S. Department of Housing and Urban Development (HUD), and other organizations, banks, and companies. This report also documents the current status of HERS and EEMs in the marketplace. Sources include articles published in trade press and other media, press releases, programmatic information available in the public domain, and data reported to DOE.
A HERS is a standardized system for rating the energy efficiency of residential buildings. The home energy rating is a standard measurement of a home's energy efficiency, which allows a homebuyer to compare the energy efficiency of different homes. A homeowner who wants to upgrade the home's energy efficiency can use the energy rating to evaluate specific, cost-effective improvements. Most home energy ratings include an on-site inspection of a home by a residential energy efficiency professional-a home energy rater. Home energy raters are typically trained and certified by the operating HERS.
Often, home energy raters have worked in the housing or energy fields and include home inspectors, appraisers, energy auditors, low-income weatherization contractors, and energy-efficient homebuilders and designers. The home energy rater inspects the home and measures its energy characteristics, such as insulation levels, window efficiency, wall-to-window ratios, heating and cooling system efficiency, solar orientation of the home, and the efficiency of the water heating system. Diagnostic testing, such as using a blower door for air leakage and testing for duct leakage, is often part of the rating. For most HERS, the measurements are then entered into a computer program that produces a report of the cost-effective options for improving the home's energy efficiency as well a "rating" of the home's energy efficiency and estimated energy costs.
An EEM is any home mortgage for which either the underwriting guidelines have been relaxed specifically for energy-efficiency features, or for which any form of financing incentive is given for energy efficiency. Several lenders that offer EEMs require that a home energy rating be performed to verify that the energy efficiency of the home warrants an EEM.
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II Background
In 1993, home energy ratings were only available in 17 states. 1 As of November 1999, home energy ratings are available in 47 states and the District of Columbia, although the number of raters varies from state to state. Both national and state organizations have developed HERS and related residential energyefficiency programs, shown in Figure 1 and listed in Table 1 . Several HERS provider pilot states are now offering ratings on a regional basis. Also, 11 independent HERS programs were operating as of September 1999, some of which have more than one state as their service territory.
Overall, several national lenders offer EEMs and six states have state-specific EEM or loan programs. EEMs have been used to finance energy-efficient homes in every state. Lists of EEM providers are shown in tables 2, 3 and 4. The 17 states with home energy ratings in 1993 were: Alaska, Arizona, Arkansas, California, Colorado, Illinois, Indiana, Iowa, Louisiana, Michigan, Mississippi, New Mexico, Rhode Island, Texas, Vermont, Virginia, and West Virginia. Farhar, B.C., J. Eckert, 1993. 2 Access to raters varies widely from state to state, i.e. some states have one or two raters and other states have 25 -50 raters (see Table 1 for additional information and independent HERS program availability).
Energy Rated Homes of America members (ERHA) ERHA affiliates and service areas Virginia Home Energy Rating Organization (V-HERO) National Home Energy and Resources Organization (N-HERO) Independent HERS programs Independent HERS programs in states with ERHA affiliation California -see Table 1 for additional HERS programs States not currently served by HERS 30 Freddie Mac's Form 70A is a two-part form (formerly the Energy Addendum to the Residential Appraisal Report), the first part of which must be completed by an energy consultant documenting their evaluation of the energy-efficiency features of the given home. Part two is not required for an EEM but may be completed by the appraiser or energy consultant documenting the calculated savings expected from the energy-efficiency features. 31 Conversation and correspondence with Virginia Holman, August 17, 1999. 32 Conversation and correspondence with Patricia O'Loughlin, August , 1999. Allows both front-end and backend debt-to-income ratios to be stretched by the amount of the expected savings. Alternatively, allows lender to increase the borrower's maximum monthly mortgage payment by the amount of the expected monthly energy savings. Freddie Mac has no specific limits on the amounts of their EEMs, other than loan-tovalue ratio, which is the same as their regular mortgage loans. Rating.
Home buyers who obtain an AHFC loan may qualify for an interest rate reduction (up to 1.5 %) and/or increased debt-income ratios, depending on the energy efficiency of the home. Both new and existing homes are eligible. The financial incentives are based on the energy rating and whether the property has access to natural gas (larger interest rate reductions are given to homes lacking natural gas access Rating.
For both new and existing homes HELP offers either a) a 2% interest loan on the energy-efficiency improvement portion of the house, or b) a cash-at-closing incentive of 2% of the purchase price (limited to $1,000). The value of these financial incentives are set by the "energy-efficient premium (EEP EEMs up to a maximum of $250,000 are available for first mortgages that meet the criteria (see left). EEMs for purchase of existing homes are eligible for a 1/4% reduction in interest rate; new construction EEMs may qualify for interest rate reductions of 1/4%, 1/2%, or 1% depending on construction details. Eligible properties must be located within Nebraska and the borrower must be a Nebraska resident. Unsecured consumer loan up to $20,000 with terms of 3, 5, 7 or 10 years and interest rates generally between 11% and 15%, depending on the loan amount. 24 hour approval, no points, no fees.
III
Federal Agency Activity
DOE Five-Year Pilot of HERS Provider Organizations 47
To increase the market penetration of HERS and EEMs, DOE supplied funding to a total of seven states during a five-year pilot program. In 1994, five HERS providers in Alaska, Arkansas, California, Vermont, and Virginia were funded to recruit and train raters, process ratings, and provide assistance to other states that wanted to start HERS programs. In 1995, Colorado was added to the pilot program, and in 1996 Mississippi was added to the pilot program. The number of ratings completed in the pilot states is shown in Table 5 , and the number of HUD-Federal Housing Authority (FHA) EEMs is shown in Figure  2 .
Although each of the pilot states' circumstances are different, there are some common themes. Over the course of the pilot program, HERS providers who exhibited some of the following factors had a higher market penetration of home energy ratings, and higher EEMs or other financing that used a HERS. Financial incentive for energy-efficient financing (mortgages or loans) for mortgage borrowers. Offering a slight interest rate break for EEMs (on the order of a quarter-point mortgage interest rate reduction) would make these mortgages more attractive to borrowers (although the incentive to lenders of offering an interest rate break is unclear). Although not officially connected with the DOE pilot program, the Alaska Housing Finance Corporation (AHFC) offers such an interest rate break to borrowers for existing homes and new construction. In 1998, 1,151 AHFC loans were completed.
49 (In contrast, only 32 HUD FHA EEMs were completed in Alaska in 1998.) The Yearly Energy Savings System (YESS) 50 program in Vermont is an energy-improvement mortgage program that offers an interest rate reduction to energy-efficient mortgage borrowers for existing homes. The Energy Rated Homes Loan Program, offered in Alaska, offers unsecured loans for existing houses of $1,000-$20,000 for qualifying energyefficient home improvements with no loan application fee.
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Financial incentive for lenders to market EEMs. In 1998, Virginia offered a $2,000 recognition award for the lender completing the highest number of EEMs in Virginia. A relatively high number of EEMs, 375, were completed in Virginia using ratings from the Virginia Home Energy Rating Organization (HERO) program. This observation suggests that aggressive marketing of EEMs by the mortgage community may be important to increasing the number of EEMs achieved, and that a financial incentive for lenders could increase lender marketing efforts.
Diversification of services.
Vermont's HERS program has been incorporated into a larger entity (a nonprofit organization), and offers a suite of services including, besides home energy ratings, a turn-key service for lenders, code compliance documentation, and appraiser training. The Virginia HERS program offers several services including consulting on inner-city housing affordability, development of innovative energy-efficient financing products, and financial incentives for lenders. Mississippi's program also offers several services including "EnergyCheck," a checklist of viable energy-efficiency options for the homeowner. Organizations that combine their home energy rating services with other energy-efficiency, housing, and mortgage lending services may increase the probably of their viability without federal funding. Packaging services appears to have three aspects: (1) diversification of services to add value that the market recognizes and is willing to pay for; (2) sharing of administrative costs so that the incremental cost of each rating processed is reduced; and (3) reducing per-unit rating cost through working with large production builders.
Continuity in HERS program leadership.
Continuity in program leadership, combined with experienced HERS program leaders, appears to be another key factor in likelihood of sustained operation. Alaska, Vermont, and Virginia have had the same directors for the duration of the five-year pilot program, which appears to have strengthened each of these programs. The other pilot states have experienced major shifts in leadership, which could have cost them some momentum.
Active stakeholder involvement and relative size of state population. The extent of stakeholder involvement appears to be another factor. The two least-populated states, Alaska and Vermont, appear to have completed, proportionally, the most ratings. This may be, at least in part, a function of a smaller state's greater opportunities for interaction among the prominent stakeholders in the energy, building, housing finance, lending, real estate, appraisal, government, and rating-provider communities. The active participation of key stakeholders appears to enhance a program's effectiveness in completing ratings. 49 Alaska Housing Finance Corporation Energy Efficiency Interest Rate Reduction Program (EEIRR). http://www.ahfc.state.ak.us/Department_Files/Energy/Energy_Main_Page.htm. Date accessed, November 11, 1999. 50 The Yearly Energy Savings System (YESS) Mortgage program for existing homes allows borrowers eligible for financing from the Vermont Housing Finance Authority to make their homes more energy efficient with a reduced interest rate starting at 5.45%. YESS finances up to 100% of the cost of approved energy improvement. http://www.erhvt.org/yess7-99htm. Date accessed, November 11, 1999. 51 http://www.erha.com/alaska/loan.htm. Date accessed, November 11, 1999. Beyond providing HERS in their own states, Alaska, Arkansas, Colorado, Mississippi, and Vermont have taken a regional approach. By offering ratings in other states the amount of rating activity actually performed by the pilot state is underreported by only examining the ratings numbers in the pilot state. These pilot states plan to use the existing infrastructure developed for the pilot program and expand HERS coverage to other surrounding states (or in Alaska's case, expanding to the southwestern part of the United States). Vermont and Alaska are offering a loan program for energy-efficiency improvements for existing homes in an attempt to increase the amount of improvements to existing homes. Mississippi and Vermont are offering other related services for fees including energy audits on small commercial buildings, simpler residential audits, and other residential energy services. Colorado is seeking to license their software system for managing rater certification information and ratings.
Many of the HERS provider organizations in the pilot states believe that additional federal funding is needed for their organizations, as well as funding for national marketing and public service announcements. All of the HERS provider organizations believe that programs like ENERGY STAR Homes should be required to use ratings for their certifications. Currently, the cost of delivering ratings is higher than the fees charged for ratings, resulting in a net loss for each rating performed.
DOE State Energy Program HERS Grants
As a result of specific Congressional appropriations language, HERS funds were set aside for non-pilot states to assist in developing programs in FY98 and FY99 via a competitively selected process. In addition to funding HERS pilot programs in seven states (Alaska, Arkansas, California, Colorado, Mississippi, Vermont, and Virginia), DOE also awarded State Energy Program (SEP) special projects grants to promote HERS in 11 other states. 52 In FY98, DOE awarded grants to Delaware, Idaho, Kentucky, Michigan, Nebraska, Washington, and Wisconsin. In FY99, DOE awarded additional SEP special project grants to Florida, Idaho, Iowa, Kansas, Ohio, and Wisconsin. [In addition to these states, SEP-funded HERS activities have been reported by the State Energy Offices (SEOs) in Illinois and Utah.
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] The HERS SEP grantee states report a range of progress, stretching from "little progress" to "the beginnings of market penetration."
As of spring 1999, of the above-mentioned states funded in FY98 and FY99, Idaho, Iowa, Kansas, Nebraska, Washington, and Wisconsin reported that they have active HERS programs in place for training and certifying raters and providing ratings. Kentucky and Ohio report that they do not have HERS programs in place but are developing HERS programs by negotiating reciprocity agreements 54 with other states' HERS providers. In addition, other states are using regional cooperative efforts to provide ratings in their states, such as in the Northeast and the Northwest. 55 Interviews also revealed that the majority of the states receiving SEP grants plan to engage in activities to either strengthen or widen the reach of programs that are already successful. An example of this is the state of Florida, where the state energy office, two university-related entities (a research center and an extension service), the ENERGY STAR Homes program, and builders, lenders, and real estate professionals have developed an independent HERS/EEMs program. Florida intends to use FY99 special 52 The 11 states are Delaware, Florida, Idaho, Iowa, Kansas, Kentucky, Michigan, Nebraska, Ohio, Washington, and Wisconsin. 53 Phone interviews with SEO officials, April -August, 1999. 54 Reciprocity agreements allow one state's ratings provider to provide ratings in another state. 55 Organizational agreements refer to the formal alliance with regional or national organizations such as Energy Rated Homes of America and National HERO. In the Northeastern states of Connecticut, Maine, Massachusetts, New Hampshire, New York, Rhode Island, and Vermont, state energy officials are collaborating on HERS-EEMs through two organizations: the Northeast Energy Efficiency Partnerships, Inc. (NEEP), which provides support to state energy code activities, and performs some work with HERS; and the Northeast Home Energy Rating System Alliance (NE HERS Alliance), which stimulates demand for the creation of energy-efficient, comfortable and affordable housing. NE HERS Alliance works to standardize HERS, EEMs and ENERGY STAR Homes in the housing markets throughout the northeast region. In the Northwest, Washington state energy office reports that they are cooperating with both Idaho and Oregon to develop HERS. project funding to further strengthen the training and outreach efforts in those areas of the state with the most activity. The stakeholders believe that by focusing their efforts in an already active area, the program will naturally spread to other building markets, such as small commercial buildings.
U.S. Department of Housing and Urban Development Federal Housing Administration
Energy-Efficient Mortgages HUD-FHA's main activity is to insure residential mortgage loans made by private lenders. Although HUD-FHA neither buys nor originates mortgages, it sets standards for mortgage underwriting through its insurance function. HUD-FHA insured loans are open to all qualified buyers of moderately priced homes (up to a maximum loan value of $219,849 for a one-family house as of 1/1/00 56 ). In 1998, HUD-FHA's total mortgage loan business (not including their loan insurance business) represents between 12% and 15% of the total U.S. market for mortgage loan originations.
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HUD-FHA has promoted energy efficiency in housing since the early 1970s. In response to EPACT, in , HUD established the EEM pilot program 58 for existing properties in five states: Alaska, Arkansas, California, Virginia, and Vermont. 59 In August 1993, HUD required that new residential structures (single-to-four-family dwellings) meet or exceed MEC 1992 to be eligible for HUD insured mortgage financing. 60 During the period from 1994 through 1999, the number of HUD-FHA EEMs has, on average, more than doubled every year.
In 1995, the HUD-FHA EEM was extended nationwide for construction of new homes as well as retrofits to existing homes. 61 The same mortgagee letter made two other significant changes: it allowed EEMs to be written as adjustable rate mortgages, and made renovations 62 eligible for EEMs under Section 203(k) of the Housing and Community Development Act of 1992. If a rating is used to determine the cost effectiveness of a renovation, the EEM can be applied to renovate a dwelling as large as a four-family dwelling.
As of 1997, the HUD-FHA EEM can be used in conjunction with Section 203(h), mortgages made to replace or rebuild homes destroyed in disasters. 63 Section 203(h) of the Housing and Community Development Act of 1992 authorized HUD to offer special underwriting to victims of events declared disasters by the President as relief to their efforts to rebuild, repair, or renovate homes damaged or destroyed by the disaster.
For all EEMs except the 203(h) (i.e., new construction, renovation, and improvements to existing homes), the energy-efficient features must surpass those required for compliance with the current FHA energy conservation standards for new construction the Council of American Building Officials (CABO) 1992 Model Energy Code (MEC). 64 56 The current basic standard mortgage limit for FHA insured loans is $121,296 for a one-family house. However, in high-cost areas the limits are subject to a ceiling based on a percentage of the Freddie Mac Loan limits. The ceiling for a one-family house in a high-cost area is $219,849. From the HUD-FHA web site: www.hud.gov/fha/sfh/fhasfhbus.html. Date accessed: January 30, 2000. Date last modified: January 29, 2000. 57 Based on calculations by the author using data from the HUD-FHA Single-Family Loan Office and the Mortgage Bankers Association web site, url: http://www.mbaa.org/marketdata/. Date accessed: December 10, 1999. 58 The Housing and Community Development Act (Section 513) (Public Law 102-550) and EPACT (Section 106) provided authority for HUD to undertake these EEMs activities. 59 Mortgagee url: http://www.hudclips.org. Date accessed: December 14, 1999. 60 Mortgagee , from the Office of the Assistant Secretary for Housing-Federal Housing Commissioner, dated August 24, 1993. This policy was to become effective October 24, 1993, but was modified by an extension in order to avoid disruption of home building and selling in process during the implementation period. The extension was announced by Mortgagee Letter 93-35, dated October 24, 1993. 61 Mortgagee Letter 95-46, url: http://www.hudclips.org. Date accessed: December 14, 1999. 62 Renovations are residential construction projects that substantially improve an existing dwelling so that it may be made habitable. 63 Mortgagee url: http://www.hudclips.org. Date accessed: December 14, 1999. 64 As of November 1999, HUD-FHA had begun consideration of adoption of the 1995 MEC, "Assessment of the 1995 Model Energy Code for Adoption," http://www.huduser.org/publications/destech/mec.html. Date accessed: December 10, 1999. In all cases, the HUD-FHA EEM program requires that the improvements be deemed cost effectivemeaning that the present value of the energy saved over the life of the energy-efficiency investment must exceed the cost of the energy-efficient improvements. The FHA program does not require an appraisal of the energy improvements or further scrutiny of the borrower's credit qualifications.
For new construction, HUD-FHA always requires that a rating validate the energy and cost savings required by an EEM. However, data indicate that, in some states, the number of EEMs reported may be inaccurate. In Arkansas and Mississippi, best-available data show that more EEMs are being reported than there are ratings being completed. Several factors could affect these counts. Well-known EEM reporting problems in the Computerized Homes Underwriting Management System (CHUMS) data system include: loan officers may be failing to record actual EEMs or loan officers may be designating loans as EEMs that are not actually EEMs when loan data are entered into the CHUMS system; and data are reported in two ways-calendar year, a 12-month period from January through December, and fiscal year, a 12-month period from July through June-because they are reported in two ways they are difficult to accurately compare.
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• Regardless of the questionable data, the HUD-FHA numbers show a consistent growth pattern in the use of EEMs between 1994 and 1999, as seen in Figure 3 . 
Department of Veterans Affairs Energy-Efficient Mortgages
The Department of Veterans Affairs (VA) offers EEMs to qualified military personnel, reservists, and veterans in all 50 states for energy-efficiency improvements to existing homes at the time of purchase. Up to $3,000 of improvements can be financed based solely on documented costs. Upgrades up to $6,000 65 Farhar, Collins, and Walsh (1997) 
United States Department of Agriculture Rural Housing Service Guaranteed and
Direct Loans U. S. Department of Agriculture Rural Housing Service (USDA-RHS) offers loans for home purchases and renovations that require modest energy-efficiency features (e.g., a specified level of insulation). The direct loan program provides 100% financing directly to qualified low-income rural homebuyers. The guarantee program is RHS's involvement in the secondary mortgage market. Although these RHS loans are not the same as EEMs, data were collected and analyzed in this report for both types of RHS loan. Overall, RHS loans do not represent a large share of the market. In FY94 (the year with the greatest number of RHS loans for the period 1994 to 1998), 31,200 RHS loans were made, 68 which represents less than half the number of FHA new home loans for the same year (89,700). 
U.S. Environmental Protection Agency ENERGY STAR Homes
As a component of the DOE/EPA Energy Star Program, the ENERGY STAR Homes programmanaged by EPAbegan in 1995. The program helps builders to promote construction of homes that are 30% more efficient than MEC. The program distinguishes energy-efficient homes with a brand name label certification system and a preferred mortgage financing network. According to EPA, as of July 1999, ENERGY STAR Homes certified over 9,000 homes, recruited over 1,000 builder partners, and has over 250 rating providers and home energy raters as ENERGY STAR Homes Allies. 70 The number of homes certified as ENERGY STAR Homes is shown in Table 6 . The ENERGY STAR Mortgage program is a promotional effort designed to encourage mortgage lenders to use EEMs for certified ENERGY STAR Homes. An ENERGY STAR mortgage offers a minimum 2% stretch on an applicant's maximum debt-to-income ratio, plus at least one additional feature designed to encourage borrowers to purchase ENERGY STAR Homes. Two national lenders, Chase and Countrywide, currently provide ENERGY STAR Mortgages. At the state level, 10 other lenders are promoting EEMs for purchases of new homes with the ENERGY STAR certification. Countrywide's and Chase's national mortgage products resemble the standard 2% stretch ratio products, but with added incentives such as discounts on closing, special underwriting allowances, and fee waivers. Some lenders may offer interest rate discounts, paying for the cost of the rating and/or extending special debt-to-income ratios   as high as 4%. 71 EPA's dedication to working with lenders bodes well for EEMs, and potentially for HERS.
In the first three years of the ENERGY STAR Homes program, EPA required that its ENERGY STAR Homes label be used only on new homes that have been rated as 86 or higher on the home energy rating scale, which corresponds to 30% more efficient than the MEC 1992. Builders expressed concern about the complexity and cost of providing ratings for each new home as well as adding another third-party inspection to the process of building a home. In response to these concerns, EPA has developed alternative certification methods which could reduce the "per house" cost of certification. One alternative, a builder option package (BOP) 72 , comprises an approved checklist of energy improvements that builders can implement to obtain ENERGY STAR certification. The prescribed improvements are designed to bring a home's energy efficiency to an 86 level. EPA designed the ENERGY STAR Homes program to be flexible and has worked with builders at the beginning of the program on a case-by-case basis to meet the ENERGY STAR energy-efficiency criteria. EPA designed the BOPs with the assistance of ENERGY STAR Allies. 73 To achieve the ENERGY STAR Homes label, some builders chose to have all their homes rated, some builders chose to have their homes rated using a sampling protocol, and some builders chose to have their homes inspected by a third party to verify the measures of the BOP using a similar sampling protocol.
With the aforementioned sampling protocol, ENERGY STAR Homes requires that the first three homes constructed by a builder either be (a) rated using a HERS or (b) inspected by a third-party to ensure that the prescriptive measures in the BOP have been incorporated by the builder. Once the first three homes have either been rated or inspected and meet the energy-efficiency criteria of ENERGY STAR Homes, then 15% of the rest of the homes would be randomly selected to either be rated or inspected in the same manner as the initial three homes. In December of 1999, EPA is reviewing the sampling protocol for both HERS and BOP inspections and testing the homes that qualified as ENERGY STAR Homes using the sampling protocol to determine if the sampling protocol has been effective. Both sampling methods are less expensive than performing a rating on every house. However, HERS providers believe EPA should continue to require home energy ratings for each house labeled as an ENERGY STAR Home to ensure that the house meets efficiency standards as well as to ensure a market for their services. 74 To address this situation, ENERGY STAR Homes program has responded by providing marketing materials to assist HERS providers in marketing ratings services to builders by showing that using a HERS rather than a builder option package can be less expensive. The marketing materials contain a cost comparison fact sheet that compares the two technical verification systemscustom HERS review versus builder option packages. This comparison "show[s] that a custom HERS review can offer a…net lower cost," with a difference of $870 in favor of HERS.
75
IV
Energy-Efficient Mortgage Activities
purchasing loans from primary lenders allowing them to then make additional new loans. Fannie Mae and Freddie Mac have established criteria that provide borrowers with certain incentives to purchase energy-efficient homes or to make homes more efficient. These criteria include increasing the amount of money that can be loaned by increasing a borrower's debt-to-income ratio. 76 Primary lenders use Fannie Mae and Freddie Mac criteria and offer a variety of incentives including waiving certain fees and reducing closing costs.
Secondary Mortgage Market, Government-Sponsored Enterprises
Federal National Mortgage Association
In June 1999, the Federal National Mortgage Association (Fannie Mae) announced a new EEM that allows the use of several approved home energy ratings methods and prescriptive programs to evaluate energy efficiency and estimate the resulting cost savings. Both existing and new residential properties are eligible nationwide. This new Fannie Mae pilot does not require a HERS, but accepts a HERS as one method of verification, either as part of a prescriptive program via random sampling or on individual homes.
Under the terms and conditions of this EEM, the energy savings are translated into mortgage dollars, and the value that the savings adds to the house is recognized. The present value of the savings is added to the appraised value of the house to recognize the value added by the energy-efficiency features. 77 Fannie Mae expects that more builders will participate in this EEM because: 1) the energy efficiency of a home can be certified by either a home energy rating or a prescriptive method; and 2) sampled ratings will be allowed for certifying new construction (which reduces builder costs by reducing the number of ratings required for a large development). 78 Both scientific ratings and prescriptive programs are acceptable, including the ENERGY STAR Homes certification, Edison Electric Institute's (EEI's) E Seal certification, HERS ratings, and "other programs as approved by Fannie Mae." 79 If the borrower qualifies for a maximum monthly mortgage payment of $1,000 and the energy savings is shown to be $50 per month, then the lender may increase the borrower's maximum mortgage payment to $1,050, limited only by the loan-to-value ratio. 80 With this EEM, the cost of the improvements is limited to 15% of the total cost of the house for existing homes. 81 Therefore on a $100,000 house, up to $15,000 of improvements could be madeproviding the improvements are documented to be cost effective. There is no limit imposed on the cost of improvements for new construction. 82 A homebuyer can finance 100% of the energy-efficiency improvements without a corresponding increase in down payment. For example, if a homebuyer selects a $100,000 home and wants to add $10,000 of cost-effective, energy-efficiency improvements and the lender requires a 20% down payment, the homebuyer's EEM would be for $110,000 with a down payment of $20,000. Therefore the total mortgage would cover the cost of the house and the energy-efficiency improvements. 20 Furthermore, in June 1999 Fannie Mae and the National Association of Home Builders (NAHB) announced a partnership that includes energy-efficient mortgages as one of many planned environmental initiatives. Fannie Mae's partnership with NAHB is intended to bring about positive environmental features beyond energy efficiency, such as the use of recycled content and ecologically innovative materials and supplies, proximity to public transportation, energy-and water-saving landscaping, etc.
84
Prior to the release of this national initiative, Fannie Mae had been offering a pilot EEM in nine states. The terms and conditions of Fannie Mae's prior EEM pilot programs are similar to the HUD-FHA EEM, both of which are still being used in some states. These other programs, based on the 2% stretch in the debt to income ratios, have a lesser appeal since many mortgage lenders have the freedom to extend a larger stretch at their discretion, without energy-efficiency considerations. Currently, Fannie Mae does not have available information on the number of EEMs that are done by the lenders.
In addition to these EEMs, Fannie Mae reports that they have made more than 40,000 unsecured energy improvement loans between 1995 and 1998 for improvements to existing homes.
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Federal Home Loan Mortgage Corporation
The Federal Home Loan Mortgage Corporation's (Freddie Mac's) energy-efficient mortgage activities in the secondary mortgage market are limited to financing of purchases of existing-energy efficient residential properties or properties that are to be retrofitted or renovated for energy efficiency. Freddie Mac's EEM is similar to the 2% stretch ratios but can exceed the 2% stretch at the lender's discretion. The lender may extend higher ratios of "housing expense-to-income" and/or "monthly-debt-payment-toincome," if energy-efficiency savings are considered.
In general, Freddie Mac's EEM guidelines are intentionally less explicit than HUD-FHA or Fannie Mae, so that the lender can have the flexibility to "make a greater number of energy-efficient loans." 86 In the case of the higher ratios, Freddie Mac maintains the strength of their EEM portfolio by requiring that source documentation be provided with the loan file. This documentation must show "the dollar offset allowed due to lower utility charges," and must be one of the following: A) HERS rating report; B) Form 70A 87 certified by an energy consultant; C) an appraisal report indicating the post-improvement energy efficiency of the property; or D) MEC 92 compliance documented by one of the following: a) building permit in states with mandatory state energy code, b) preapproved prescriptive certification, c) assurance from an energy consultant or a builder. 88 Moreover, the Freddie Mac EEMs guidelines allow a broader range of energy-efficient improvements than other EEMs. Regarding Freddie Mac's definition of "energy-efficient property and conservation items," the Florida Solar Energy Center notes the following: 89 Although Freddie Mac's guidelines for EEMs have been readily available to lenders (i.e., referred to in the Single Family Seller/Service Guide as "sellers") since early 1998, there appears to be no means to determine how the lenders might have interpreted the guidelines, or how often they might have used them. Currently, Freddie Mac does not have information available on the number of EEMs given by the lenders.
National Primary Lenders with Energy-Efficient Mortgage Programs
Currently, several national lenders are providing EEMs, which are listed below. After performing a search, the author is unaware of any other ongoing national EEM programs as of January 2000.
Chase Manhattan Mortgage Corporation
Chase Manhattan Mortgage is currently offering an energy-efficient mortgage for new construction based on the 2% stretch ratios with the added incentive of discounts on closing costs. 90 Chase's EEM product is available nationwide, with more active promotion reported in some states. 91 Chase became an ENERGY STAR Mortgage partner in 1997. Chase's EEMs emphasis is more on the builder market than on the borrower market. To qualify a home for an ENERGY STAR Mortgage product, the Chase EEM requires a certification of energy efficiency through an EPA-approved prescriptive method, a HERS, or a sampling protocol using either method.
Countrywide Home Loans
Countrywide Home Loans also offers a 2% stretch ratio EEM product nationwide, which is marketed through the ENERGY STAR Mortgage program. Countrywide's EEM requires qualification of energy efficiency by means of EPA's prescriptive process, a HERS, or a system of sampling. According to an EPA official, the Countrywide EEM does not offer a closing cost discount, but it does waive fees for the tax service contract and the credit report. Also, local Countrywide offices may provide additional incentives. According to a Countrywide official, the Countrywide Builder Division is actively involved in the promotion of EEMs, but the EEMs activities of the local Countrywide offices are not limited to the builder market.
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GMAC
An official with GMAC Mortgage reports that the company financed "about 5,000" energy-efficient mortgages in 1998. 93 GMAC has been providing 2% stretch ratio EEMs since 1986. In December 1998, GMAC launched a new EEM. Marketed directly to builders as the "Solar Energy Built Homes Program" this EEM product emphasizes solar energy installations (see also section IV, 1. Federally Chartered Lenders). Available for new construction only, this EEM is an "enhancement" of the "Fannie Mae conforming fixed rate and seven-year balloon products." 94 The enhancement allows "GMAC to consider increased qualifying ratios for the purchasers of energy-efficient homes based on the monthly reduction of their EEMs. The GMAC EEM is available nationwide with the majority of mortgages occurring in Arizona (e.g., Civano, a sustainable residential development of 2,600 homes in Tucson 95 ).
Norwest Mortgage, Inc. In 1996 Norwest Mortgage, Inc. launched a nationwide, cooperative energy-efficient mortgage effort with the EPA ENERGY STAR Homes program. Norwest's EEM was marketed through a toll-free phone number, but after less than a year it became inactive. ENERGY STAR Mortgages are now marketed though local Norwest branches. Various focused interviews report Norwest's EEM activity continuing as the standard 2% stretch ratio in Florida, Iowa, New Jersey, Ohio, and Pennsylvania. 96 Currently in these states Norwest representatives are actively marketing EEMs to builders, and promoting their use by working with local interests, such as non-profit HERS providers, state energy offices, and utility companies.
In Florida, Ohio, and Pennsylvania the Norwest product, which offers closing cost discounts in addition to the 2% stretch ratio, is an ENERGY STAR Mortgage and requires either a HERS, builder option package, or a sampling method to qualify. In all areas, according to a Norwest official, the field representatives see immediate advantages in promoting EEMs as "a way to get in with more builders." Apparently, it is a niche approach to covering the market through all sizes of builders.
Lincoln Service Mortgage
Edison Electric Institute's (EEI) E Seal program is working with a national lender, Lincoln Service Mortgage, to offer an EEM as a component of their program. Lincoln Service Mortgage offers an EEM that finances 100% of cost-effective energy-efficiency upgrades, without increasing the down payment or private mortgage insurance. Lincoln Service Mortgage allows the full cost of energy-efficiency upgrades to be financed through the mortgage and recognizes and warrants the full value of the upgrades in the mortgage. This EEM removes financing and institutional barriers that can inhibit the purchase of more energy-efficient and environmentally responsive homes. Lincoln Service Mortgage offers this product nationwide, but only through affinity marketing partnerships with electric utilities that have E Seal certified programs. Lincoln Service Mortgage relies on the sponsoring electric utility for the value of the cost-effective energy efficiency upgrades, which can be provided by the utility, or a qualified energy consultant or HERS report. In addition to the 100% financing of cost-effective energy efficiency upgrades, Lincoln Service Mortgage, through the sponsoring electric utility, offers preferential mortgage products, with interest rates 1/8 to 1/4 percent below prevailing national rates and reduced closing costs or zero origination fee.
V HERS and Other Organizations' Activities
HERS Council, Voluntary National Ratings Guidelines and National Association of State Energy Officials / Residential Energy Services Network Guidelines
In 1992 the DOE was directed (via section 102 of EPACT, "Residential Energy Efficiency Rating Guidelines,") to issue voluntary guidelines to encourage uniformity in systems for rating the annual energy efficiency of residential buildings. The guidelines were to be developed in consultation with various federal agencies and private entities interested in residential energy-efficiency ratings. The legislation specified that the secretary of HUD, the secretary of VA, representatives of existing home energy rating programs, and other appropriate persons should be consulted. 
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According to the directive, the guidelines should establish protocols and procedures for:
• Certification of the technical accuracy of building energy analysis tools used to determine energy-efficiency ratings 97
• Training of rating personnel • Data collection and reporting • Quality control • Monitoring and evaluation.
The guidelines were also to account for local climate conditions and construction practices, solar energy collected on site, and the benefits of peak load shifting techniques. Additionally, the guidelines were "not to discriminate among fuel types." The concept of not discriminating among fuel types was not further explained in the legislation, and is sometimes referred to as the "fuel neutrality issue." The fuel neutrality issue has been the cause of controversy among stakeholders, and is closely related to the rating method 98 and to the concepts of source and site energy use.
In response to the EPACT directives, DOE collaborated with hundreds of stakeholders and organizations through the HERS Council including the National Association of State Energy Officials (NASEO) and HERS providersmany of whom had been meeting regarding HERS since about 1987. Based on input from all the stakeholders, on July 25, 1995, DOE issued for public comment a Notice of Proposed Rulemaking on voluntary guidelines.
Most of the comments DOE received on the proposed rule were readily resolved. But the issue of "fuel neutrality" was not easily incorporated into the rule. "Fuel neutrality" involved interpretation of the requirement that the rule not "discriminate among fuel types" for which the EPACT legislation provided no clarification. Yet, in spite of an intensive effort by DOE to work with both the electric and natural gas industries, a definition regarding fuel neutrality was not resolved and remains hotly disputed.
Initially, using DOE technical resources, the HERS Council issued guidelines and then DOE issued the Notice of Proposed Rulemaking for public comment; however, the fuel neutrality issue remains disputed. Moreover, HERS, EEMs, and guidelines for their uniformity have continued to develop. At the state and local level, HERS activities can be found in all but three states. State and local rating systems have been moving ahead under the jurisdiction of states and the oversight of national professional and industry organizations. The HERS industry members of NASEO and the Residential Energy Services Network (RESNET) have adopted guidelines similar to the draft guidelines produced by DOE. The document National NASEO/ RESNET Home Energy Rating System Guidelines, dated September 19, 1999 , parallels the draft guidelines issued by DOE for public comment, and was similar to the HERS Council guidelines. Joint efforts by NASEO and RESNET have also produced accreditation standards for using HERS in mortgage lending. The NASEO/RESNET accreditation standards relied heavily upon the accreditation standards produced by the HERS Council. The NASEO/RESNET group is still struggling with the definition of fuel neutrality, but the market is moving forward with the industry guidelines.
In summary, the technical work that DOE and the HERS Council accomplished has been adopted in the NASEO/RESNET guidelines document. Except for the fuel neutrality issue, these guidelines successfully addressed the items called for in EPACT to the satisfaction of the HERS Council and NASEO/ RESNET. 24 Moreover, the proposed outcome of a DOE final voluntary HERS rule was to facilitate the development of a nationwide industry, to provide consistent information to residents, and to support energy-efficiency financing. This has been achieved without a final rule through the public/private partnership of DOE, industry, and the financial community. HERS are now available in 47 states; they are generally consistent in content, and energy-efficiency financing is growing steadily. DOE has not issued a final rule on HERS.
Energy Rated Homes of America
Energy Rated Homes of America (ERHA) is a non-profit 501 [c] [3] membership organization that provides consumers with access to preferred financing for making their homes more affordable through energy efficiency. ERHA seeks to be the national association of HERS providers, and attempts to strengthen such programs as ENERGY STAR Homes and attract more mortgage partners to offer preferred financing for energy-efficient homes. 
National Home Energy & Resources Organization
National Home Energy and Resources Organization (National-HERO) is a private sector corporation based in Richmond, Virginia. National HERO has trained and certified approximately 400 raters in over 35 states since 1995, and currently can offer HERS and related services in 40 states and the District of Columbia. These states include: Alabama, Arkansas, Arizona, California, Colorado, Connecticut, Delaware, Florida, Georgia, Illinois, Indiana, Iowa, Kansas, Kentucky, Maine, Maryland, Massachusetts, Michigan, Minnesota, Mississippi, Missouri, Nebraska, Nevada, New Hampshire, New Jersey, New York, North Carolina, Ohio, Oklahoma, Oregon, Pennsylvania, Rhode Island, South Carolina, Tennessee, Texas, Utah, Virginia, Washington, and West Virginia. 102 The number of raters per state varies widely with some states having more rater coverage than others. National HERO is nationally accredited and provides plan review and heating, ventilating and air conditioning systems sizing; program marketing and management services; and training for lenders, real estate professionals, raters, utilities, contractors, and builders. National HERO offers heating/cooling cost guarantees on new homes. National HERO also manages the Virginia Home Energy Rating Organization, the HERS provider organization in the pilot state of Virginia.
Edison Electric Institute
The Edison Electric Institute (EEI) is an industry association of shareholder-owned electric utilities. EEI's E Seal program is a self-supported green-building initiative and energy-efficiency financing program that certifies utility programs for both new and existing homes via energy-efficient and environmental criteria. An E Seal-certified program must meet specific energy-efficiency criteria and incorporate features for indoor air quality, water quality and conservation, home waste management, and construction waste reduction. E Seal offers financing that can eliminate or reduce the first cost barrier to higher levels of energy efficiency. E Seal guarantees that certified residential construction programs exceed MEC 1992 by a minimum of 10%. However, the program gives incentives for utilities that adopt criteria resulting in houses that perform 20% to 30% better than MEC 1992. Since its launch in 1994, E Seal utilities and their buildings have built 155,000 new homes that are 20% to 30% more efficient than MEC 1992. EEI estimates the savings are $26 million and 312 million kWh each year. 103 An important component of the E Seal program is the financing of residential energy-efficiency upgrades. The E Seal Energy-Efficiency Mortgage is available through Lincoln Service Mortgage and utilities with E Seal-certified programs and offers the following benefits:
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• Finances the purchase of new homes with E Seal upgrades, or refinances existing homes while adding E Seal upgrades • Finances 100% of the E Seal upgrades, the value of which is recognized and warranted by the lender • Requires no additional down-payment, no increase in mortgage insurance obligation or requalification for a higher mortgage, thus providing customers lower monthly housing costs • Offers maximum qualifying ratios that are 5% better than standard ratios and 3% better than regular EEMs, allowing buyers to qualify for 15% to 20% larger mortgages • Offers preferential mortgage products, with lower than prevailing market interest rates and closing costs, i.e. zero origination fee • Provides customer service performance guarantees regarding application approvals and adherence to the designated closing date • Takes applications over toll-free phone lines.
The E Seal program was designed to be sufficiently flexible that participating utilities can address a wide range of energy and environmental issues in ways that best suit their overall corporate, demand-sidemanagement, marketing, and consumer program goals.
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VI
HERS Activities In States Other Than DOE Pilot States
To assess HERS activities in states other than the seven DOE pilot states, focused interviews were conducted with stakeholders including SEO officials between April and August 1999. Interviews revealed that ratings programs have been developed in three states that were neither DOE pilot states nor SEP-grantee states Arizona, Louisiana, and Texas. 106 In addition, the following six non-pilot states, which received SEP funding, have developed independent HERS programs: Florida, Idaho, Kansas, Nebraska, Washington, and Wisconsin. Beyond the aforementioned states, these 10 states have operating HERS programs: Indiana, Illinois, Iowa, Michigan, Nevada, New Mexico, Ohio, Oregon, Tennessee, and Utah. Additionally, another 10 states 107 indicate that they have HERS programs in development or in transition from a pilot program to a state-wide program.
The focused interviews also revealed that the independent HERS program development is happening both separately and in relation to the development of HERS programs in pilot states and SEP grantee states. In relation to current HERS programs, reciprocity agreements are being negotiated and signed (e.g., between Ohio and Michigan), existing local HERS providers are expanding to regional levels (e.g., Indiana and Vermont), and HERS programs in one state are helping other states to develop their own programs (e.g., Mississippi and North Carolina).
Those activities occurring separately from the activities of the pilot states and SEP grantee states involve EEMs. Higher numbers of EEMs are reported in several non-pilot, non-SEP-grantee states than in the pilot or SEP grantee states. Through focused interviews with SEOs, it appears that much of this EEM activity can be attributed to aggressive promotion of the ENERGY STAR Homes program. Apparently, both EPA and the homebuilding sector are marketing energy-efficient options for new residential construction, which is promoting EEMs.
